Abstract. In this article, we used image processing by a webcam connected on top of the arm robot. The robot navigation is in an unknown environment. Then start point and target point were determined for the robot, so the robot needs to have a program for path planning using Voronoi diagrams to find the path. After the possible path for moving the robot was found, the route information obtained was sent to the arm robot. The arm robot moves in the workspace and any time new information was processed via the webcam. The program was written using MATLAB software which at controls the robot's movement the unknown environment.
Introduction
After returned the manuscript must be appropriately modified. Today, vision based sensors such as webcams are falling in price more rapidly than any other sensors. This type of sensor is also a richer sensor than traditional ranging device, more data simultaneously [1] . Consequently, visual servo control of robotic manipulators has become an area of rapid research and development over the last two decades. Visual servo is the use of image data for manipulation and control of robot movement. Typically, the image of the robot workspace is captured, from which a target is identified. The position of the target is then estimated, and the corresponding robot joint angles and velocities are determined to enable the robot to reach its target. In this work, we present the development of a visual servo which enables a two-link planar robotic manipulator to navigate itself though arbitrarily positioned obstacles. The image of the workspace plane is captured using a webcam. The image is then processed to identify the edges of objects within the workspace. A Voronoi diagram (VD(S)) is then constructed, marking paths that avoid these objects. The optimal path is then computed, which would then be used as the robot trajectory.
Processing Unknown Environment Strategy
This strategy can efficiently use the available information and reduce the planning time. Navigation in an unknown environment is a more challenging topic. For example, unmanned machines with navigation ability in unknown environments could perform tasks in many dangerous places that humans would not wish to entry for safety. Navigation in an unknown environment means no information is available before the path planning algorithm has been executed. The self guided robot uses the equipped sensor to detect the surrounding environment and obtain the local information. Then it uses the local information to generate the path to the goal point. In our current work, a visual environment has been built, which consists of a position with unknown configuration and obstacles. A strategy has been developed in the previous work for creating a navigation environment using visual informatics data [2] .
Finding Obstacles using Image Processing
Images can be captured by camera, and subsequently, processed using some particular software. Among them, MATLAB, with its Image Processing toolbox, is well suited to perform such tasks [3] . Information obtained from the image processing exercise can then be used to generate motion commands to be sent to the mobile robot. Consequently, the image processing imitates human vision in stages as follows: 1. Image acquisition (seen Figure 2) 2. Image processing 3. Image analysis and assimilation 4. Image intelligence The image is divided into segments, which become the export databases; usually they are the raw pixels data abstracted from the captured image [4] , [5] and [6] . The picture could be in JPG or BMP format, in which case, every pixel point uses three numerical values, representing intensity levels of the primary colours: red, green and blue (RGB) to depict its characteristics. Therefore, in such format, computing workload to perform image processing would be very high. Hence, it would be desirable to convert the coloured picture into a greyscale image [7] and [8] . Image processing methods are firstly used to identify the existence of obstacles within the image frame. This is implemented in an eight step MATLAB (with the Image Processing Toolbox) program (see Figure 1B ).
Path Planning using Voronoi Diagrams
Identifying Voronoi Diagrams Voronoi Diagrams {VD(S)} are constructed by first performing the Delaunay Tessellation which is regarded as the dual to Voronoi Tessellations. Firstly, any two sites for which there exists a circle C that passes through p and q and doesn't contain any other site of S in its interior or boundary, are connected by a line segment. The set of such line segments form the edges of the Delaunay Tessellation DT(s), called Delaunay edge [9] , [10] and [11] .
Algorithm Voronoi Diagrams
We assume that the line segments are pair wise disjoint, and that there are four line segments enclosing the scene. While the robot is navigating through a gap between two line segments, l 1 and l 2 , at each position x its "clearance ", i.e. it distance is equations (1) to the obstacles, should be a maximum. This goal is achieved if the robot maintains the same distance to either segment. In other words, the robot should follow the bisector B(l 1 ,l 2 ) of the line segments l 1 and l 2 until its distance to another obstacle gets smaller than d(x,l i ). 
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Roughly, this observation implies that the robot should walk along the edges of the Voronoi diagram VD(S) of the line segments in S = {l 1 ,……,l n }. This diagram is connected, due to the four surrounding line segments.
If the start and target points are both lying on VD(S), the path planning task immediately reduces to a discrete graph problem: After labeling each edge of VD(S) with its minimum distance to its two sides, and adding s and t as new vertices to VD(S), a breadth first search from s will find, within O(n) time, a path to t in VD(S) whose minimum label is a maximum. If this value exceeds the robot's radius, a collision-free motion has been found. If the target point, t, does not lie on VD(S), we first determine the line segment l(t) whose Voronoi region contains t. Next, we find the point z(t) on l(t) that is closest to t; see figure 2 . If its distance to t is less than the robot's radius then the robot cannot be placed at t and no motion from s to t exists. Otherwise, we consider the ray from z (t) through t. It hits a point t' on VD(S) which serves as an intermediate target point.
Similarly a point s' can be defined if the original start point, s, does not lie on VD(S) [11] and [12] .
Planning using Curve Strategy
The trajectory curve is very useful because its curvature varies linearly along the arc. Kanayama proposed to use this curve for motion trajectory design. It is now the most commonly used curve type for highways [13] . It is chosen for generating a flat path since it satisfies all the requirements for robot motion control tasks and modeling. The Trajectory curve is a real spline, it cannot be expressed in a closed form, and this is the biggest limitation and results in calculation difficulty. However, its curvature varies linearly along the arc, and the curve can be constructed from its curvature. On the other hand, since the parameter t is proportionate to the length of the arc, it can be used directly as a trajectory. The derivative of the curvature of trajectory curve is a constant which is similar with the new control theory in aiming at giving solution to the optimal control problem.
In our work, two dynamically allocated points in a 2D space are identified at each state for each basic curve element configuration. Unlike a customary approach, we don't restrict the curve as a proportional double since it may encounter difficulties in a global configuration. The global trajectory is made up of a set of local curve pieces [14] .
Kinematics for Two-Link Manipulator
The kinematics of manipulators involves of the geometrical and the time-based properties of the motion, and in particular how the various links move with respect to one another and with time. Typical Mobile robots are link manipulators that consist of a set of body which called links in a chain, connected by joint 1. Every joint has one degree of freedom, either rotational or translational. For the manipulator with n joints recorded from 1 to n, there are n 1-links, numbered from 0 to n. Link 0 is the basis of the manipulator, commonly fixed, and link n carries the end-effectors. Joint i unites links i and i 1 [15] and [16] . 
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A link is thought out as a hard body defining the relationship between two neighboring joint axes. The link can be defined with two numbers, the link length and link both, which define the relative location of the two axes in space. Link parameters for the first and last links are good-for-nothing, but are optional chosen to be 0. Joints are described by two parameters. The link offset is a gap from one link to the next axis of the joint. The joint angle is the rotation of a link by respect to the next about the joint axis. Denavit and Hartenberg by frame (3) proposed a matrix method of systematically conveying coordinate systems to each link of a joint chain. An axis of wrapped joint i is aligned with zi-1. The xi-1 axis is directed along the normal from zi-1 to zi and for intersecting axes is parallel to zi-1 zi. The link and joint parameters are summarized as [17] .
Link length ai the offset distance between the zi-1 and zi axes along the xi axis. Link twist αi the angle from the zi-1 axis to the zi axis about the xi axis. Link offset di the distance from the origin of frame i 1 to the xi axis along the zi-1 axis. Joint angle θi the angle between the xi-1 and xi axes about the zi-1 axis. For a revolute axis θi is the joint variable and di is constant, while for a prismatic joint di is variable, and θi is constant (2) . In many of the formulations that follow the tester use generalized coordinates, qi where is in equations (2), the Denavit-Hartenberg (D-H) representation consequences in a 4x4 homogeneous transformation matrix is in equations (3), the view shows Sample Forward and Inverse Kinematics in figure 4 . Figure 1 , 4 and 7 shows the workspace for instances of a motion planning simulation. (Figure 1A) shows that the workspace for moving robot moves to the entrance of an unknown workspace where we can change the position obstacles. (Figure 3) shows the robot found the path to the nearest goal point via Voronoi Diagrams method. ( Figure  5A ) shows that the shortest path draws using board marker which was gripped with the gripper robot successfully navigating through the obstacles. 
Planning on the Image Workspace
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General Strategy
The general strategy in this project is to work using Image processing and VD(S) Motion planning for unstructured environment which consist of: 
Summary
A motion planning approach for real time navigation of robot is proposed in this paper. The algorithm works well in dynamical environments, and is able to produce a clash free, time optimal smooth motion trajectory behavior. The generated motion path is constituted smoothly and has continuous curvature in the total state space of the motion thus satisfying the major requirements for the implementation of such strategies in real time navigation. The trajectory curve has been selected as the basis for the motion trajectory generation. The next step for our research is to improve the algorithm and look at motion planning with more complex group behaviors in simulated environments based on the algorithm.
